We utilize a combination of integral transforms, including the Laplace transform, with some classical results in analytic number theory concerning the Riemann ξ-function, to obtain a strange integral equation. We also make some other observations on a related general integral studied by N. S. Koshlyakov.
Introduction
In Titchmarsh [13, pg. 
As usual, we put ℜ(s) = σ, ℑ(s) = t, for s ∈ C. Many authors [3, 4, 7, 8, 11, 12, 13] have utilized equation (1.1) and its variations to obtain many interesting relations among other special functions, as well as results on λ(t). See also [9, 10] 
define the Laplace transform to be
If we assume ℜ(s) > 1, we may write
In the line (1.10) we made a change of variables x = − log t, and in subsequent lines employed the definition of the incomplete gamma functions
Note that by an instance F (y) = e −ay 2 of the Müntz formua [13, eq.(2.11.1)], for 0 < σ < 1,
Multiplying through by x v−1 , with ℜ(v) > 1, and integrating over the interval [0, z], z > 0, we Hence we have arrived twice at the following result.
Or equivalently, the Riemann ξ-function satisfies the integral equation
, where g(s) may be explicitly computed for any solution f of (1.18). 
(1.19)
2 Imaginary quadratic forms and the associated integral equation
where σ > 1, and χ maps the class group H to the complex plane C. In [7, 8] , we find N. S.
Koshlyakov investigating integrals related to L-functions associated with number fields as well as [11, 13] . We consider his work coupled with that of the ideas in the introduction. Let D denote a discriminant with respect to a primitive ideal a. Then we have the functional equation [5, eq.(22.51) ]
where
. An important integral representation relevant to our study, which continues L K (s, χ) to the entire complex plane, is given by Hecke [5, eq.(22.52)]:
where |H| is the class number, andD is 6 if D = −3, −4 if D = 4, and 2 if D < −4. We shall prove an equivalent form of this integral representation toward the end using Theorem 2. Put
, and note that 
(where δ(χ) = 0 when χ is non-trivial, 1 otherwise) and obtain Theorem 2. For ℜ(s) > 1, we have that
Due to the kernel, we again have (s) = − (1 − s), and as a direct corollary we have [5, pg. 512, eq.(22.54)]
(2.8)
Comments
At this point we are left with some questions regarding the solutions of Theorem 1. related to the work in [8, 9, 14] . This would allow us to obtain integrals related to a theta functions of the form n,m∈Z χ n,m q an 2 +bnm+cm 2 , 4ac − b 2 > 0,where q = e −πx , x > 0.
